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Method for picture insertion 

5 The invention relates to a method for picture insertion 
into video pictures, as is employed for example with 
television pictures. In the case of picture-in-picture 
insertion, a smaller second picture is inset into the 
usual television picture and can be viewed at the same 
10 time as the television picture. Picture insertion also 
includes the display of subtitles, operating menus and 
other representations which are generated by a 
character generator for display in the main picture. 

15 For picture-in-picture insertion in video signal 
processing apparatuses, in particular television 
receivers, it is necessary to buffer-store the picture 
to be inserted in a frame memory in order to delay the 
picture signal of the picture to be inserted, so that 

20 it can be displayed synchronously with the main picture 
at a predetermined location on a display device, for 
example a screen. Synchronization with the main picture 
is effected using vertical and horizontal synchronizing 
signals in this case. In particular disturbances in the 

2 5 horizontal pulses become apparent in the horizontal 
picture position by virtue of shaking and 
displacements . 



For synchronization of the insertion channel for the 
3 0 picture to be inserted with the main channel of the 
main picture, circuit arrangements with phase shifters 
are suitable, in which an output clock signal coupled 
to a reference pulse is generated, said signal having a 
high phase coupling. 

35 

In a phase shifter, the clock frequency is fixed. The 
number of clock cycles between two horizontal 
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synchronizing signals of the main channel is dependent 
on the time interval between said signals. 
Synchronization is produced when the edge of the 
horizontal signal temporally coincides with the edge of 
the clock signal for the insertion channel. 

A circuit arrangement for generating an output clock 
signal coupled to a reference pulse is described in 
DE 195 06 543 CI. 



Line deflection in television receivers takes place 
independently of the picture signals. Therefore, 
signals of the main channel with a different line 
duration are always imaged onto the same section of the 
15 screen. Since the signals of the insertion channel are 
coupled to those of the main channel, changes in the 
line duration lead to position displacements of the 
inserted, picture. 

20 An example will illustrate this. A signal of the main 
channel with a length of 1 |J.s is imaged onto 1 cm of 
the screen. If the line duration changes by 5%, i.e. 
the signal is now 1.05 |i.s long, 1 cm can still be seen. 
However, a signal inserted after 10 \xs is inserted 

25 after 10 cm, and after 9.5 cm in the case of the 
changed line duration, because the clock of the phase 
shifter is independent of the line duration of the main 
channel . 

30 Since, in the case of a fluctuating line duration, the 
picture to be inserted changes its position within the 
main picture. a number of times per second, a viewer is 
given the impression of a jittery picture to be 
inserted . 



35 
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It is an object of the present invention to specify a 
method for insertion of a picture to be inserted, in 
which the position of the picture to be inserted within 
the main picture is independent of the line duration of 
5 the signal for the main picture. 



This\ object is achieved by means of a method having the 



10 The invention provides for calculation of the position 
displacements of the inserted picture that are to be 
expected on account of changes in the line duration of 
lines of the main picture, and correction of the actual 
insertion position relative to a position to be chosen 

15 in the case of line durations that are always constant. 

The invention has the advantage that undesirable 
position displacements of the inserted picture are 
avoided. This means that the inserted picture can be 
2 0 displayed in a manner free from jitter. 

Furthermore, it is advantageous that the invention can 
be carried out using a digital circuit arrangement and 
existing synchronization circuits with phase shifter 
2 5 can be extended in a simple manner for the purpose of 
carrying out the method. 

In order to correct the insertion position of the 
picture to be inserted, it is suitable to effect 

30 adaptation of the number of pixels. after which, in each 
case measured from the beginning of a line of the main 
picture, a line of the picture to be inserted is inset 
into the main picture, by a factor. This factor results 
from the ratio of the line duration - deviating from a 

35 nominal line duration - of a line of the main picture 
and said nominal line duration. The nominal line 
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duration is the length ■ of a signal with the signal 
content for a line of the main picture given 
undisturbed transmission and processing of the signal. 

5 The error in the measurement of the line duration can 
be reduced if the line duration is averaged over a 
plurality of lines of the main picture. When 
determining the line duration for a line, the time 
between two successive start pulses is measured. In the 
10 event of averaging, the time between a first start 
pulse and, for example, the sixth start pulse following 
said first start pulse is determined. The averaged line 
duration is then 1/6 of this time. 

15 In the case of picture insertion, the signal for the 
main picture is synchronized with that for the picture 
to be inserted. By counting down clock cycles starting 
from the occurrence of the start pulse, it is possible 
to determine where within a line of the main picture 

20 the picture to be inserted is to be inset. During a 
clock cycle, a specific number of pixels are displayed 
on the screen. Thus, during a plurality of clock 
cycles, a multiple of the pixels of one clock cycle are 
displayed . 

25 

Jagging of vertical edges of the picture to be inserted 
can be counteracted by an insertion position that has 
been determined also being maintained during the 
subsequent lines of the main picture independently of 
3 0 the actual line duration. By way of example, it may be 
provided that the insertion position is uniform within 
a field of the main picture. A newly calculated 
insertion position is used only for the lines of the 
subsequent field. 




35 
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According to a further embodiment of the invention, a 
present insertion position is departed from only when 
the difference between the current line duration and 
the previously calculated line duration exceeds a 
specific magnitude. In order to avoid jumping back and 
forth between two insertion positions, said magnitude 
can be chosen to be different depending on whether the 
difference has a positive or negative sign. 

Further advantageous designs and developments are 
characterized in subclaims . 

The invention is explained in more detail below with 
reference to the single figure, in which: 

Figure 1 shows an illustration for elucidating the 
insertion position. 

Figure la diagrammatically illustrates a main picture 
HB and an inset picture EB which is inserted into the 
main picture HB . The main picture HB is composed of 
picture lines, one of which is emphasized as main 
picture line HBZ in figure la. The picture lines of the 
main picture HB are formed by pixels. The main picture 
HB is transmitted via a main video signal HVS which 
also contains control pulses in addition to the actual 
picture information that is to be represented on a 
screen. The control pulses serve to ensure that a 
picture information item transmitted at a specific 
point in time is displayed at the location intended for 
it on the screen. The control signals have a horizontal 
pulse IP. The latter in each case signals the beginning 
of a new main picture line. 

By way of example, if the main picture HB is intended 
to be represented on a cathode ray tube, then the main 
video signal HVS must be synchronized with the electron 
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beam which scans the screen line by line in such a way 
that when the horizontal pulse IP occurs in the main 
video signal HVS, the electron beam jumps to the 
beginning of a new main picture line HBZ . 

5 

The time interval between the beginning of a first 
horizontal pulse and the beginning of a second 
horizontal pulse directly following the former is 
designated as the nominal line duration NZD of the main 

10 picture line HBZ. In the PAL television standard, the 
nominal line duration NZD is 64 |Lis . The nominal line 
duration is a desired value which is valid , under ideal 
conditions. As a result of interference superposed on 
the main video signal HVS, or inaccurate detection of 

15 the horizontal pulse IP, an actual line duration TZD 
may be longer or shorter than the nominal line duration 
NZD. This is the case in particular when the recorded 
main video signal HVS is reproduced by means of a video 
recorder . 

20 

When the inset picture EB is inserted into the main 
picture HB, the pixels of the main picture HB which lie 
in a window defined by the inset picture EB are 
determined by a video signal assigned to the inset 
25 picture EB . 

Within the main picture HB, the inset picture EB can 
adopt various vertical and horizontal positions. The 
vertical position of the inset picture EB can be 
3 0 described for example by the number of the main picture 
line in which the first line of the inset picture EB is 
located. If this is the first main picture line, then 
the inset picture EB is situated at the top edge of the 
main picture HB . 



35 
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The horizontal position HP of the inset picture EB can 
be described as the number of pixels between the 
beginning of the main picture line HBZ and a first 
pixel of a line of the inset picture EB . 



The insertion of the inset picture EB must be 
synchronized with the main picture HB in order that a 
stationary inset picture can be seen on the screen. The 
synchronization is achieved using a phase shifter which 
10 couples the main video signal HVS to the video signal 
for the inset picture by their phases. 

With regard to a horizontal direction in the main 
picture HB, the inset picture EB is inserted when a 

15 specific number of clock cycles have been counted after 
the occurrence of the horizontal pulse IP in the main 
video signal HVS . During each clock cycle, in the main 
picture line that is currently to be constructed, a 
constant number of pixels for this line are displayed 

2 0 on the screen. The more clock cycles have elapsed since 
identification of the horizontal pulse IP, the further 
the corresponding main picture line is constructed. 
Within the horizontal direction, the inset picture EB 
is begun at the location at which the pixels of the 

25 main picture HB would be- represented at a considered 
point in time if no insertion were provided. Thus, a 
desired horizontal position WP is dependent on the 
specific number of clock cycles which are counted after 
the horizontal pulse IP. 



In the example according to figure la, 2 0 |J.s have 
elapsed since the start of the main picture line HBZ, 
that is to say since the occurrence of the horizontal 
pulse IP, up to an insertion instant. It is assumed 
35 that this corresponds to 300 clock cycles. Within these 
300 clock cycles, the pixels of the main picture HB are 



5 
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displayed on the screen, and afterward, for a number of 
clock cycles which is dependent on the size of the 
inset picture EB, the pixels of the inset picture EB 
are displayed on the screen. . 

5 

If it is assumed that the actual line duration TZD is 
equal to the nominal line duration NZD, then, in the 
example according to figure la, the inset picture EB is 
inserted at a distance of 25 cm from the left-hand 
10 edge. The 25 cm correspond to the desired horizontal 
position WP, which is also the actual horizontal 
position HP in this case. It shall be assumed here that 
the length of the main picture line ZBZ = 80 cm. 

15 In figure lb, the actual line duration TZD = 67 jlis 
deviates from the nominal line duration NZD = 64 [is. 
The main video signal HVS is still imaged on the 80 cm 
of the screen. The inset picture EB is once again 
inserted 20 jlls after detection of the horizontal pulse 

20 IP. The number of clock cycles between two successive 
horizontal pulses is larger in the case of a longer 
line duration than in the case of a shorter line 
duration. In order to display the inset picture EB on 
the far right in the main picture HB, a larger number 

25 of clock cycles must elapse than in the example 
according to figure la with the nominal line duration 
NZD. If the inset picture EB is once again inserted 300 
clock cycles, which corresponds once again to 20 [is , 
after the occurrence of the horizontal pulse IP, then 

30 it appears on the screen at a shorter distance from the 
left-hand picture edge of the main picture HB. The 
actual horizontal position HB no longer corresponds to 
the desired horizontal position WP . In the example 
according to figure lb, it is assumed that the 

35 insertion already takes place after 23.9 cm compared 
with 25 cm in the case of the example according to 
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figure la. The clock of the phase shifter is 
independent of the line duration of the main picture 
HB . 

5 The method according to the invention makes use of the 
fact that the actual horizontal position HP is 
influenced by the actual line duration TZD . 

If the actual line duration TZD is known, then the 
10 actual horizontal position HP can be calculated. If the 
calculated position will deviate from the desired 
horizontal position WP, a correction is performed. 

There is fixed relationship between the number of clock 
15 cycles and the number of pixels, since a constant 
number of pixels is displayed within a clock cycle. To 
ensure that the inset picture EB appears at the actual 
horizontal position HP, e.g. 25 cm from the beginning 
of the main picture line, on the screen, the insertion 

2 0 must be effected depending on the actual line duration 

TZD after a different number of pixels in the main 
picture line. In order to achieve the insertion at the 
desired horizontal position WP, it is necessary, in the 
case of a line duration exceeding the nominal line 
25 duration NZD, for the number of pixels after the 
horizontal pulse IP until insertion of the inset 
picture EB to be greater than in the case of the 
nominal line duration NZD. 

3 0 The specific number of pixels b actua i after which the 

insertion is effected can be described by: 

bactuai = baesired 

where b de sired is 
3 5 beginning of the 



^actual 
T 

the number of pixels counted from the 
main picture line in the case of which 
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the line of the inset 
inserted at the desired 
actual line duration TZD 
duration NZD. 



10 - 

picture EB would have to be 
horizontal position WP if the 
were equal to the nominal time 



Tnom is the magnitude of the nominal line duration NZD 
and Tactual is the actual line duration TZD. It may be 
expedient to choose T n0 m such that the value deviates 
somewhat from the value prescribed by a television 
standard, in other words T n0 m is slightly greater or 
less than a standard value. 

It may be advantageous, given different sources for the 
main video signal HVS, to use .different values of T n0 m 
as a basis. By way of example, T n0 m is chosen 
differently for video recorder operation than in the 
case of reception of the main video signal HVS via 
antenna . 



bdesired results directly from the desired horizontal 
position WP. In the case of the nominal line duration 
NZD, the number of clock cycles encompassed by the main 
picture line HBZ is proportional to the length over 
which the main picture line HBZ is written on the 
screen. By way of example, the number of pixels after 
which insertion is intended to be effected is half the 
number of pixels of the complete main picture line HBZ 
if insertion in the middle of the screen is desired. 

The value T actual for the actual line duration TZD is the 
time interval between two successive horizontal pulses. 
In order to reduce the influence of measurement errors, 
it is advantageous to measure the actual line duration 
of a plurality of main picture lines and to divide the 
duration thus determined by the number of lines used 
for the measurements, that is to say to perform 
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averaging of the line durations over a plurality of 
main picture lines. 

The specific number of pixels b ac tuai can be used for 
each main picture line into which a line of the inset 
picture EB is intended to be inserted. In order to 
counteract jagging of vertical edges within the inset 
picture EB, it is possible, in the case of main 
pictures composed of fields, to choose b ac tuai uniformly 
in each case in the field. 

If bactuai frequently changes its value within the inset 
picture EB, -that may become apparent from shaking of 
the inset picture EB . Therefore, it may be provided 
that the calculated value of bactuai is used for 
insertion purposes only when the difference between the 
previously determined value and b ac tuai exceeds a 
previously defined threshold. 



